This paper investigates the influence of aggregate country-level characteristics on health system responsiveness, using data on 62 countries present in the World Health Survey. While evidence exists on variations in reported levels of health system responsiveness across countries, the literature is sparse on the determinants of responsiveness, particularly of system wide characteristics (World Health Report, 2000). We attempt to bridge this gap in the literature by considering simultaneously several plausible country-level characteristics as potential determinants of health system responsiveness. These characteristics refer to the way health care systems are organised and funded, the socio-demographic traits of the populations served and the economic, cultural and institutional characteristics of countries. We pay particular attention to the role of health care expenditures per capita while controlling for potential confounding factors. Data on responsiveness and socio-demographic characteristics of respondents are taken from the World Health Survey, a survey launched by the World Health Organization in 2001. Information on the country-level characteristics are obtained from the United Nations Development Program (UNDP), the World Value Survey and the Polity IV Project database. The empirical analysis is performed by adopting a two step procedure. First, we increase the crosscountry comparability of the data by adjusting for variation in the way survey respondents rate an objective level of responsiveness using the hierarchical ordered probit (hopit) model. Secondly, we investigate the influence of health spending per capita and other country characteristics on the adjusted country-level measures of responsiveness. Our results suggest that the most relevant determinants of responsiveness appear to be health expenditure per capita, health care expenditure in the public sector and population levels of education.
Introduction
Health system responsiveness has been identified as one of the intrinsic goals of health care systems, together with health outcomes and fairness of financial contributions (World Health Report 2000) . Responsiveness relates to a system's ability to respond to the legitimate expectations of potential users about non-health enhancing aspects of care (Murray and Frenk, 2000) and in broad terms can be defined as the way in which individuals are treated and the environment in which they are treated encompassing the notion of an individual's experience of contact with the health system (Valentine et al. 2003a ). The concept is operationalised through measurement across eight domains which aim to distinguish between aspects of health systems related to the rights of patients as human beings (e.g. domain of dignity) and aspects related to how the system meets the needs of patients as clients of the system (e.g. quality of health care facilities).
While there exists evidence on variation in reported levels of health system responsiveness across countries (Valentine et al. 2003b , Valentine et al. 2009 , Sirven et al. 2008 , Rice et al,. 2010a ) there has been little investigation of the determinants of responsiveness, particularly of system wide characteristics (World Health Report, 2000) . Of the few studies that do exist attention has focused on health care spending per capita revealing a positive association with responsiveness (World Health Report, 2000, Anderson and Hussey 2001) . However, it has been argued that responsiveness is not just a matter of health spending, since some of its elements, such as the respectful treatment of patients, are almost costless to implement (World Health Report, 2000) . In addition, characteristics such as institutional factors have been suggested as important determinants of whether a country's health system meets its citizens' expectations (Blendon et al. 2001, Azfar and Gurgur, 2008) . This point appears to be corroborated by empirical evidence showing that a positive and significant relationship between health care spending and responsiveness exists only for specific groups of countries and specific types of treatments (Valentine et al., 2003b , Valentine et al. 2009 ).
The paper investigates the influence of aggregate country-level characteristics on health system responsiveness, using data on 62 countries present in the World Health Survey (WHS).
Potential determinants considered include the characteristics of health systems, the structure of the population served and the economic, cultural and institutional characteristics of countries.
We pay particular attention to the role of health care expenditures per capita while controlling for potential confounding factors. Data on responsiveness in the WHS are self-reported and measured on an ordinal categorical scale. A common problem with such scales is that individuals when faced with the instrument are likely to interpret the meaning of the available response categories in a way that systematically differs across population or population sub-groups . This compromises the comparability of data, particularly for crosscountry analyses and has been termed differential item functioning (Kapteyn et al. 2007 ). To address this issue our empirical approach adopts a two step procedure. First we adjust for differential item functioning by making use of information on the set of anchoring vignettes available in the WHS and by applying the hierarchical ordered probit model (hopit: Terza, 1985) . This provides more comparable data purged of variation in reporting behaviour. Secondly, we investigate the potential influence of health spending per capita and other country characteristics on the adjusted country-level measures of responsiveness. Since our analysis is based on aggregate, country-level cross-sectional data, caution needs to be used in drawing strong inferences about causality from these results.
1) Health system responsiveness and its potential determinants
The concept of responsiveness as a measure of health system performance was developed and promoted by the World Health Organisation (WHO) and covers a set of non-clinical and non-financial dimensions of quality of care that reflect respect for human dignity and interpersonal aspects of the care process (Valentine et al., 2009) . Human rights include concepts such as respecting patient autonomy and dignity, while interpersonal aspects of care, or client orientation, focus on aspects that are commonly expressed as hotel facilities, for example, the quality of basic amenities. Increasingly, patients' views and opinions are being recognised as an appropriate source of information on non-technical aspects of health care delivery and the measurement of health system responsiveness has largely been based on surveys of user views.
In principle, the concept of responsiveness covers both interactions with health services together with broader experiences and interactions with health systems, including, for example, health promotion campaigns, and public health interventions (Valentine et al., 2009) . For the purpose of this analysis, we focus on the former where respondents are asked to rate their most recent (in the previous year) experience of contact with health services within each of eight domains. The concept of responsiveness is viewed as a multidimensional concept, with each domain measured on a categorical scale for which there is an assumed underlying latent representation.
We consider several plausible country-level characteristics as being potential determinants of health system responsiveness. These refer to the way health care systems are organised and funded, the socio-demographic characteristics of the populations served and the economic, cultural and institutional characteristics of countries.
In particular we focus on the role of health expenditures per capita which has been shown to have a positive relationship with responsiveness (World Health Report 2000, Anderson and Hussey 2001) . However, responsiveness may not simply be a matter of the level of health spending: while some elements of responsiveness are likely to be costly (e.g. quality of facilities) other elements are not (e.g. dignity and communication), and may simply require a moderately increased level of training and awareness (World Health Report 2000 , Blendon et al. 2001 ).
Moreover, as indicated by Azfar and Gurgur (2008) , an increase in funding for the health sector does not necessarily lead to the provision of better services where institutions fail to function efficiently. Empirical evidence suggests that health care spending influences responsiveness differentially across countries and types of treatments (Valentine et al., 2003b , Valentine et al. 2009 ).
In addition to the level of health care funding we consider the proportion of total health care expenditures consumed by the public sector provision of care (from here on termed public sector health expenditure). Previous studies have attempted to explain the variation across countries in the share of publically provided health care (Epple-Romano 1996 , Gouveia 1997 , its redistributive impact (Besley and Coate 1991 , Castro-Leal et al. 2000 , Sahn and Younger 2000 , O`Donnell et al. 2007 ) and the relative efficiency of public versus private provision Gouveia 1994, Handson et al. 2008) . Poutillard (2007) , Bennet et al., (2005) , Brugha et al. (1998) , and Angelopoulou et al., (1998) have suggested that publicly funded health care is characterised by higher technical quality than privately funded provision. As far as responsiveness is concerned, it has been hypothesised that the quality of health services is contingent on market incentives. Since private providers are not usually subsidized by governments and depend on payments from clients, they will be more likely than public providers to meet patients' expectations about non-technical aspects of care (Andaleeb, 2000) . This hypothesis appears to be supported by empirical evidence (Andaleeb, 2000; Angelopoulou et al., 1998) .
The demographic structure of a population is generally considered a useful indicator of its health care needs and forms an important component of capitation formulae used to distribute health care resources (for example, see Rice and Smith, 2001 , Gravelle et al. 2003 . Concern over rising health care expenditures have further led to a debate about the relationship to age or proximity to death as the driving factor (i.e. Zweifel et al. 1999 , Felder et al. 2000 , Dow and Norton 2002 , Seshamani and Gray 2004 . The demands placed on a health system will have implications for the resources available for non-health enhancing aspects of care, such as the responsiveness of the system to patients expectations and preferences and accordingly we account for the demographic structure of a population using the proportion of the population over the age of 65 years. Additionally, since it is likely that higher educated citizens will also demand more from health services including the way it responds to legitimate expectations of quality, we further include the population average level of education.
Further, responsiveness is expected to be greater in more economically developed countries due to an increased availability of human capital and better developed infrastructure (Valentine et al. 2009 ). We attempt to verify that countries at a more advanced state of economic development are characterized by more responsive health systems. We further include the level of inequality (via income inequality) within a country which has been found to be a determinant of health via for example, life expectancy (Vollmer and Ziegler 2009) as a potential determinant of health system responsiveness.
It has been suggested that the beliefs, values and social norms prevailing in a country influence the organizational culture present in health care organizations (Davies et al. 2000) . The generic question of whether organizational culture impacts on performance has not been explored extensively (Davies et al. 2000) , however, with regard to the health sector, it has been shown that cultural factors are important components for health systems' reforms leading to quality improvements (Marshall et al. 2002) . We use a measure of beliefs, values and social norms derived via the World Values Survey (Inglehart and Welzel, 2005) as a plausible determinant of responsiveness. In addition we consider the political history of a country. Past political control will have important consequences for the way in which the health care sector is organized; for example, a past soviet system is likely to retain remnants of a highly centralised and planned public sector. Recent studies have shown that a stable democratic political system favours economic development (Gerring, et al. 2005, Persson and Tabellini, 2008) and we hypothesize that countries with a long history of democracy are associated with higher levels of health systems responsiveness compared to those where democratic political processes have more recently been introduced.
2) Data
We make use of data from the World Health Survey (WHS). The WHS is an initiative launched by the World Health Organization in 2001 aimed at strengthening capacity to monitor health outputs and outcomes across countries through the fielding of a comparable household survey instrument (see Üstün et al., 2003) . The basic survey mode was an in-person interview, consisting of either a 90-minute in-household interview (53 countries), a 30-minute face-to face interview (13 countries) or a computer assisted telephone interview (4 countries). In total, seventy countries participated in the WHS [2002] [2003] , and all of them, with the exception of Turkey, reported data on responsiveness. All surveys were drawn from nationally representative frames with known probability resulting in sample sizes of between 600 and 10,000 respondents across the countries surveyed. Samples have undergone extensive quality assurance procedures, including the testing of the psychometric properties of the responsiveness instrument (Valentine et al., 2009) , and close attention has been paid to the issue of inter-country comparability (Ustun et al., 2003) .
The WHS responsiveness module gathers basic information on utilization for both inpatient and outpatient health services. In the analysis that follows we make reference only to inpatient services. The measurement of responsiveness was obtained by asking respondents to rate their most recent experience of contact with the health system within a set of eight domains by responding to set questions. The domains consist of "autonomy" (involved in decisions), "choice" (of health care provider), "clarity of communication" (of health care personnel), "confidentiality" (e.g. talk privately), "dignity" (respectful treatment and communication), "prompt attention" (e.g. waiting times), "quality of basic facilities" and "access to family and community support". contact with services the following categories were available to respondents: "very good", "good", "moderate", "bad", and "very bad". Definitions of these domains together with examples of the questions asked to survey respondents are provided in Figure 1 . In addition to respondents' ratings of own contact with health services, the WHS contains a number of anchoring vignettes describing the experiences of hypothetical individuals within each of the eight domains. Respondents are asked to rate these vignettes using the same scale available when reporting their own experiences of health system responsiveness. Examples of vignette questions are presented in Figure 2 . Information from the vignettes is used to anchor respondent reports to a common scale when comparing reported responsiveness across countries.
The WHS further contains information on respondent characteristics. We make use of age, gender, level of education and income. Level of education is a continuous variable measuring the number of years in education. Gender is a dummy variable coded 0 for women and 1 for men.
Income is derived from a measure of permanent income based on information on the physical assets owned by households (Ferguson et al., 2003) . We construct dummy variables to indicate the tertiles of the within-country distribution of household permanent income to which individuals belong. For the analysis presented here, the first income tertile is considered as the baseline category. To proxy the social norms and values prevailing in a country we make reference to the World Value Survey (Inglehart and Welzel 2005) , which identifies a set of basic values common across countries. We focus on the Traditional/Secular dimension of cross-cultural variation which reflects the contrast between societies in which religion is considered as an important element of life and those in which it is not. We include a dummy variable to indicate whether a country is characterised by secular versus traditional values.
Information on a country's democratic history is provided by the Polity IV Project database, which offers information for 163 countries over the period (http://www.systemicpeace.org/polity/polity4.htm). The Polity Score represents the level of democracy on a spectrum from 0 to 10 with 10 representing a fully democratic political system.
We have computed an index of democratic history for each country as the average of the Polity Score over the last 35 years, divided by 10. Descriptive statistics for the set of explanatory variables of health system responsiveness at country level are presented in Table 1 . Average health expenditures per capita is approximately 560 US$. There is, however, substantial variation across countries with a range of 3 to 2580 US$.
3) Empirical approach
Data on responsiveness are usually self-reported and measured on an ordinal 5 point categorical scale, ranging from "very good" to "very bad". A common problem with such scales is that individuals, when faced with the instrument, are likely to interpret the meaning of the response categories in a way that systematically differs across populations or population subgroups (for example, see Salomon et al., 2004) . Accordingly, respondents' self-reports will not be comparable across populations if they do not correspond to the same underlying level of the responsiveness construct. This has been termed differential item functioning (Kapteyn et al. 2007 ). To address this issue we make use of information on the set of anchoring vignettes in the WHS that allow us to benchmark self reports of responsiveness to a common scale using what has been termed the hierarchical ordered probit model (hopit: Tandon et al., 2003; Terza, 1985) .
The approach allows us to enhance the cross-country comparability of the data prior to exploring the potential drivers of country level responsiveness. Accordingly, we adopt a two step procedure: first we control for differential item functioning using the hopit model and secondly we investigate the influence of health spending per capita and other country characteristics on the adjusted country-level measures of responsiveness.
Hopit model
The standard ordered probit model which is often used to model ordered categorical responses makes use of a set of constant thresholds applicable to all individuals to map responses on a latent scale to observed outcomes. For an ordered variable with categories these can be represented as with and and for Where the assumption of constant thresholds does not hold, estimates of the impact of explanatory variables on outcomes of interest will be biased. The hierarchical ordered probit model (hopit) developed by Tandon et al. (2003) (also see Terza, 1985) is an extension of the ordered probit model that relaxes the restriction of constant thresholds by allowing these to vary across individuals. The method draws on the use of responses to a set of anchoring vignettes to provide a source of external information that facilitates the identification of the thresholds for respondent, i, as a function of covariates, , such that , with and for are parameters to be estimated. The idea is that since the vignettes are fixed descriptions of responsiveness in hypothetical situations, variation across respondents in their ratings of the vignettes can be used to identify differential item functioning and hence estimation of the parameters, . Note that in the above specification, the impact of the covariates is allowed to vary across thresholds such that it is greater at some levels of the ordered outcome than othersthis has been termed non-parallel threshold shift (Jones et al., 2007 ).
The hopit model can be specified in two parts. The first part draws on the use of vignettes The use of vignettes to identify differential reporting behaviour relies on two assumptions.
The first is response consistency. This assumes that individuals classify the vignettes in a way that is consistent with the rating of their own experiences of health system responsiveness. The second is vignette equivalence where it is assumed that "the level of the variable represented by any one vignette is perceived by all respondents in the same way and on the same unidimensional scale" (King et al., 2004; p.194) .
We apply the hopit model across the pool of sixty-seven countries present in the WHS, by specifying a set of dummy variables for country of residence together with a set of respondent characteristics (age, gender, level of education and income). 6 The estimated country coefficients obtained from the responsiveness equation represent the mean level of responsiveness on a latent scale for each country. These estimates are purged of variation in reporting behavior and can be used as the regressand in the modelling of the potential determinants of responsiveness.
Throughout Mexico is taken as the baseline country.
7
Estimation of the characteristics of responsiveness
To investigate country-specific determinants of responsiveness we use an estimated dependent variable model (Lewis and Linzer, 2005) and regress the coefficients of the country dummy variables derived from the application of the hopit model on the country-level characteristics. The coefficients of the country dummies contain information on the relative levels of responsiveness present in countries controlling for differential item functioning. For example, if country A has a greater (positive) coefficient than country B, we can assume that the health care system in country A is more responsive than that in country B all other things being equal. Hence we can exploit the variability in the coefficients of the country dummies in order to investigate the influence of country characteristic.
The model is first estimated on a pool of 62 countries. 8 The use of the estimated dependent variable model is likely to induce heteroskedasticity due to sampling variation in the estimated levels of country specific responsiveness (Lewis and Linzer, 2005) . Accordingly, we apply
Huber-White estimated standard errors (White, 1980) . To investigate heterogeneity in the impact of regressors on responsiveness across different groups of countries, we stratify the countries into European and Non-European (25 and 37 countries respectively), and estimate the model separately on the two sub-samples. We also stratify the countries into low and medium HDI and 
4) Results:
All countries. thresholds. This indicates that differential item functioning is present in the data and is associated with the country in which the respondent resides. Conditional on differential item functioning the majority of the estimated coefficients on the country dummies in the responsiveness equation are significant. These coefficients reflect observed differences in the adjusted levels of responsiveness across countries relative to the baseline country of Mexico and are subsequently used as the regressand in the second step of the estimation procedure. common to all models. This suggests that the regressors in specification (3) do not suffer from high collinearity and that we are able to estimate robustly the independent effect of each variable. Results of a link test for specification (3), shown in Table 3 , also suggest that the functional form of the model is correctly specified. We also estimate saturated model on countries stratified into two groups according to their level of the HDI Index, results for which are presented in Table 5 . 11 Adopting this stratification, the coefficients of health care expenditures per capita continue to have a positive sign, with the exception of Prompt Attention for Low and Medium HDI countries. The relationship between education and responsiveness follows a similar pattern to that observed for European and NonEuropean countries. The percentage of health care consumed in the public sector appears to have a negative association with responsiveness for all domains and for both high HDI and lowmedium HDI countries, with the exception of Choice for high HDI countries.
Sub-group results

5) Conclusions
This paper investigates the potential influence of aggregate country-level characteristics on health system responsiveness, using data on 62 countries present in the World Health Survey. and do not control for other potential influences. Moreover, the majority of those studies rely on data that are not as extensive as those offered by the WHS and do not consider the issue of country-level differences in the reporting of responsiveness (differential item functioning) which arises when dealing with self-reported survey data.
The country-level characteristics considered as potential determinants of health system responsiveness refer to the way health care systems are organised and funded, the sociodemographic characteristics of the populations served and the economic, cultural and institutional characteristics of countries. We pay particular attention to the role of health care expenditures per capita while controlling for potential confounding factors. In order to address the issue of differential item functioning we make use of information on the set of anchoring vignettes that allow us to benchmark self reports of responsiveness to a common scale using the hopit model. Accordingly, we adopt a two step procedure: after correcting for differential item functioning using the hierarchical ordered probit model we investigate the influence of health spending per capita and other country characteristics on levels of responsiveness that have been made cross-country comparable by controlling for systematic differences in reporting behaviour.
Health expenditure per capita has a positive association with responsiveness across all domains, and its effect is statistically significant for the majority. The other relevant determinants of responsiveness appear to be health care expenditure in the public sector and population levels of education. These variables appear to have a negative and positive association with responsiveness, respectively.
To investigate heterogeneity in influences on responsiveness, we stratify countries into European and Non-European and according to the Human Development Index. Grouping countries into more homogeneous groups allows comparison across countries that are more similar in their stage of social and economic development which aids interpretation of results. This is, however, at the cost of relying on small sample sizes. In general, health care expenditure per capita continues to be positively associated with responsiveness across countries within these sub-groups.
We are cautious in drawing strong inferences about causality from this study. However, the results are plausible and indicate that levels of responsiveness are likely to be positively related to a country's level of health spending and its educational development. Equally, the negative association with public sector spending is consistent with the hypothesis that private markets for health care generate improved levels of responsiveness as market participants seek to attract patients. We therefore tentatively suggest that policy makers seeking to enhance responsiveness levels might consider sharpening some elements of choice and competition within their systems.
However, such experiments should be implemented and evaluated carefully, as there are likely to be numerous other consequences of such reforms.
1 The long-form questionnaire uses two questions items per domain, while the short-form questionnaire uses only one. We use the eight items that are common to both the long and short form questionnaire. 2 It has not been possible to perform the analysis on Autonomy and Social Support due to convergence problems in estimating the hopit model to adjust for reporting behaviour.
3 In our analysis we use the average of the Gini coefficient across the years 1992-2007, as reported in the Human Development Report 2009. 4 We use GDP per capita as a dummy variable due to high collinearity between the original continuous variable and health care expenditure per capita (the coefficient of correlation is 0.95).
5 Since model identification is secured through the use of the set of anchoring vignettes, can be specified to be equivalent to . This contrast with the related generalized ordered probit model where identification is secured through imposing exclusion restrictions on the set of covariates, , in the outcome equation. 6 We exclude Australia and Norway since data on some of the key domains are not available for these countries. 7 Mexico is chosen as the baseline due to the large sample size for this country compared to other countries. 8 Mauritius, Morocco, Sri Lanka, United Arab Emirates and Tunisia are excluded due to missing data on key variables. 9 The link test is undertaken by performing an auxiliary regression of the dependent variable on the linear prediction from the estimated regression function and its squared value. The test is based on the coefficient for this second term: if significant then the linearity assumption of the original model is likely to be misspecified (Pregibon, 1980) . Reporting heterogeneity results in respondents in country A applying a different set of thresholds to the underlying latent construct compared to respondents in country B. A casual inspection of the ratings in the two countries would suggest that individuals in country A face poorer health system responsiveness compared to individuals in country B (for example, the proportion of individuals reporting "very good" responsiveness is less in country A than in country B). However, both groups face the same underlying level of responsiveness as depicted by the solid vertical line. Anchoring the location of the thresholds to a common scale is fundamental to comparative analysis across the two countries. The challenge is to model the positioning of the thresholds as functions of observed characteristics of the relevant populations and use this information to benchmark a comparison to a chosen threshold scale. A situation in which the effect of a given characteristic, such as educational attainment, applies equally across all thresholds is termed parallel cut-point shift. More commonly, where the effect of a characteristic varies across thresholds, this is termed non-parallel cut-point shift. The above provide examples only and not an exhaustive list of questions for each domain. The response categories available to respondents were "very good", "good", "moderate", "bad" and "very bad". Note that the above provide examples only and not an exhaustive list of possible vignettes for each domain. The response categories available to respondents were "very good", "good", "moderate", "bad" and "very bad". 
